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� &UHDWHG�DV�D�SDUW�RI�1/0�LQ�����
² (VWDEOLVK�SXEOLF�GDWDEDVHV

² 5HVHDUFK�LQ�FRPSXWDWLRQDO�ELRORJ\

² 'HYHORS�VRIWZDUH�WRROV�IRU�VHTXHQFH�DQDO\VLV

² 'LVVHPLQDWH�ELRPHGLFDO�LQIRUPDWLRQ

� 7RROV��%/$67��������(QWUH]�������

� *HQ%DQN�������

� )UHH�0('/,1(��3XE0HG�������

� +XPDQ�JHQRPH�������
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� 3ULPDU\�'DWDEDVHV

² 2ULJLQDO�VXEPLVVLRQV�E\�H[SHULPHQWDOLVWV

² 'DWDEDVH�VWDII�RUJDQL]H�EXW�GRQ·W�DGG�DGGLWLRQDO�
LQIRUPDWLRQ

� ([DPSOH� *HQ%DQN

� 'HULYDWLYH�'DWDEDVHV

² +XPDQ�FXUDWHG

� FRPSLODWLRQ�DQG�FRUUHFWLRQ�RI�GDWD

� ([DPSOH� 6:,66�3527��1&%,�5HI6HT�P51$

² &RPSXWDWLRQDOO\�'HULYHG

� ([DPSOH��8QL*HQH

² &RPELQDWLRQV

� ([DPSOH��1&%,�*HQRPH�$VVHPEO\
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• full release every two months
• incremental and cumulative updates daily
• available only through internet

ftp://ftp.ncbi.nih.gov/genbank/

Release 130 June  2002
17,471,130 Records

20,648,748,345 Nucleotides
140,000 + Species 

������*LJDE\WHV�RI�GDWD
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EBI

*HQ%DQN

''%-

(0%/

EMBL

Entrez

SRS

getentry

NIG
CIB

NCBI

NIH

•Submissions
•Updates •Submissions

•Updates

•Submissions
•Updates
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Growth of GenBank
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Base Pairs 
Sequences
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PAT Patent
EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites
GSS Genome Survey Sequences (48 files)
HTG High Throughput Genome (26 files)
HTC High Throughput cDNA
CON Contig

���(����������'�	���	
BCT INV MAM PHG PLN PRI
ROD SYN UNA VRL VRT
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BCT Bacterial and Archeal
INV Invertebrate
MAM Mammalian (ex. ROD and PRI)
PHG Phage
PLN Plant and Fungal
PRI  Primate
ROD Rodent
SYN Synthetic (cloning vectors)
VRL Viral
VRT Other Vertebrate

�'LUHFW�6XEPLVVLRQV��6HTXLQ�DQG�%DQN,W�
�$FFXUDWH
�:HOO�FKDUDFWHUL]HG
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EST Expressed Sequence Tag 
STS Sequence Tagged Site
GSS Genome Survey Sequence
HTG High Throughput Genomic

�%DWFK�6XEPLVVLRQ�DQG�KWJ �HPDLO�DQG�IWS�
�,QDFFXUDWH
�3RRUO\�&KDUDFWHUL]HG
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RNA 
gene products
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JHQHV

80-100,000 unique
cDNA clones in library

- isolate unique clones 
-sequence once
from each end

make cDNA 
library

5’

3’
>IMAGE:275615 3’, mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTTAA
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGAT
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

>IMAGE:275615 5’ mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNCCC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCNTT
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG
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A gene-oriented view of sequence entries

�0HJD%ODVW EDVHG�DXWRPDWHG�VHTXHQFH�FOXVWHULQJ

�1RQUHGXQGDQW VHW�RI�JHQH�RULHQWHG�FOXVWHUV

�(DFK�FOXVWHU�D�XQLTXH�JHQH

�,QIRUPDWLRQ�RQ�WLVVXH�W\SHV�DQG�PDS�ORFDWLRQV

�,QFOXGHV�ZHOO�FKDUDFWHUL]HG�JHQHV�DQG�QRYHO�

(67V

�8VHIXO�IRU�JHQH�GLVFRYHU\�DQG�VHOHFWLRQ�RI�

PDSSLQJ�UHDJHQWV

KWWS���ZZZ�QFEL�QOP�QLK�JRY�8QL*HQH�

������	�)���
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$�W��P51$

�·�(67�KLWV

�·�(67�KLWV
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39,855 mRNAs + gene CDSs
87,006     EST, 3’reads
42,137     EST, 5’reads

+   32,571     EST, other/unknown
----------

201,569    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

25,474   sets contain at least one known gene
17,654   sets contain at least one EST
16,326   sets contain both genes and ESTs

8QL*HQH�%XLOG���
$SU���WK������

26,808
115,000,000 bp
25,498 expected genes
5% uncharacterized transcripts
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46,745 mRNAs + gene CDSs
1,339,208     EST, 3’reads

89,928     EST, 5’reads
+   51,328     EST, other/unknown
----------
2,332,864    total sequences in clusters

Final Number of Clusters (sets)
===============================

sets total

17,723   sets contain at least one known gene
82,866   sets contain at least one EST
16,342  sets contain both genes and ESTs

8QL*HQH�%XLOG����
-XO����WK������

84,247

3,000,000 base pairs
30 K expected genes
80% uncharacterized transcripts
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Sequences Clusters

Homo sapiens human 3,569,546 101,602

Mus musculus mouse 2,332, 864 84,247
Rattus norvegicus rat 334,582 62,220
Danio rerio zebrafish 197,266 15,404
Bos taurus cow 128,914 10,295
Xenopus laevis frog 162,269 18,984

D.melanogaster fruit fly 250,655 11,115
Anopholes gambiae mosquito 43,126 2,556
Plants
Arabidopsis thaliana thale cress 210,693 26,875

Oryzia sativa rice 78,632 15,802
Triticum aestivum wheat 139,447 12,575
Hordeum vulgare barley 160,518 7,324

Zea mays maize (corn) 131,668 10,301 
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'UDIW�6HTXHQFH (HTG division)

VKUHGGLQJ

Whole BAC insert (or genome)

FORQLQJ�LVRODWLQJ

DVVHPEO\

VHTXHQFLQJ

*66�GLYLVLRQ

RU�WUDFH�DUFKLYH
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� 6HJPHQW�RI�JHQH��(67���P51$�RU�JHQRPLF�'1$

RI�NQRZQ�SRVLWLRQ��PLFURVDWHOOLWH�

� 3&5�ZLWK�676�SULPHUV�JLYHV�RQH�SURGXFW�SHU�JHQRPH

� %DVLV�RI�5DGLDWLRQ�+\EULG�0DSSLQJ

² 8QL*HQH

² *HQRPH�$VVHPEO\

� 5HODWHG�UHVRXUFH��(OHFWURQLF�3&5

KWWS���ZZZ�QFEL�QOP�QLK�JRY�JHQRPH�VWV�HSFU�FJL
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Hybrid Cells

PCR Results

Mouse Chromosome
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Sequence Maps

Genetic Map

ePCR Results GenBank Sequences
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� &XUDWHG�WUDQVFULSWV�DQG�SURWHLQV
² UHYLHZHG

² KXPDQ��PRXVH��UDW��IUXLW�IO\��]HEUDILVK��DUDELGRSVLV

� +XPDQ�PRGHO�WUDQVFULSWV�DQG�SURWHLQV

� $VVHPEOHG�*HQRPLF�5HJLRQV��FRQWLJV�
² GUDIW�KXPDQ�JHQRPH

² PRXVH�JHQRPH

� &KURPRVRPH�UHFRUGV
² PLFURELDO

² RUJDQHOOH
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P51$V�DQG�3URWHLQV

NM_123456 Curated mRNA
NP_123456 Curated Protein
XM_123456 Predicted Transcript (human, mouse)
XP_123456 Predicted Protein (human, mouse)

*HQH�5HFRUGV
NG_123456 Reference Genomic Sequence (human)

$VVHPEOLHV
NT_123456 Contig (Mouse and Human)
NW_123456 WGS Supercontig (Mouse)
NC_123455 Chromosome (Microbial, Arabidopsis )

KXPDQ
PRXVH
UDW
IUXLW�IO\
]HEUDILVK
$UDELGRSVLV
0LFURELDO

1
&
%
,

�
������$
%�
��
	#�+XPDQ�/LSRSURWHLQ�/LSDVH

1
&
%
,

�����
(��
�$
%��
���(	#�NM_, NP_



11

1
&
%
,

�����

�����	
(���(
�	

1
&
%
,

�����

�����	
(���(
�	

$$�FKDQJH
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Books

GeneMap

LocusLink

Taxonomy

Structure

UniGene

Protein

OMIM

BLAST

Genome

Genes and 
disease

Nucleotide

0 5000 10000 15000 20000

Users Per Weekday

%/$67�DORQH�
FXUUHQWO\��������VHDUFKHV�SHU�GD\

-XO\�����

3XE0HG�
����������VHDUFKHV�SHU�PRQWK
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&KULVWPDV�'D\

Genomes

Taxonomy
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PubMed
abstracts

Nucleotide 
sequences

Protein 
sequences

3-D 
Structure

3 -D 
Structure

Word weight

VAST

BLASTBLAST

Phylogeny
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�$OO�RI�0('/,1(�SOXV�RWKHUV
�$EVWUDFWV
�/LQNV�WR�RQOLQH�-RXUQDOV

*HQ%DQN��(0%/��''%-
5HI6HT��3'%

*HQ%DQN��''%-��(0%/�WUDQVODWLRQV
3'%��3,5��6:,66�3527��35)��5HI6HT

1&%,·V 00'%�� GHULYHG�IURP�3'%
5HIHUHQFH�*HQRPHV�
*UDSKLFDO�YLHZV��DVVHPEOHG�VHTXHQFH�
DQG�PDSSLQJ�GDWD
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lipoprotein lipase AND human[Organism]

���	
�:�-�-����
� :�-�	


1
&
%
,

+���
9�7���
��	#�:�
��	
$FFHVVLRQ
$OO�)LHOGV
$XWKRU�1DPH
(&�51�1XPEHU
)HDWXUH�NH\
)LOWHU
*HQH�1DPH
,VVXH
-RXUQDO�1DPH
.H\ZRUG
0RGLILFDWLRQ�'DWH
0ROHFXODU�:HLJKW
2UJDQLVP
3DJH�1XPEHU
3ULPDU\�$FFHVVLRQ
3URSHUWLHV
3URWHLQ�1DPH
3XEOLFDWLRQ�'DWH
6HT,' 6WULQJ
6HTXHQFH�/HQJWK
6XEVWDQFH�1DPH
7H[W�:RUG
7LWOH�:RUG
8LG
9ROXPH

)LHOG�5HVWULFWLRQ

5HI6HT
*HQ%DQN
(0%/
''%-
3'%
6:,66�3527
3,5
35)
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([FOXGH�EXON�VHTXHQFHV
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0,0

&RQVHUYHG�'RPDLQV

%/DVW/LQN

5HODWHG�3URWHLQV

6LPLODU�'RPDLQ�$UFKLWHFWXUHV

/LWHUDWXUH

1&%,·V &ODVVLILFDWLRQ
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>Xenopus protein
MAKAVGSAGILVKESALLLHPELLSRDFLLLSLERRNIPVEDA
WGRMMESKRGENKIATVLKSAGTEGGRKRPPIVFDGCSTSTTI
SNPAPRLGSPTPNKEAKVATTGNHGQLDSLPVTDSALVSPKSA
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7D[RQ UHVWULFWLRQ

(QWUH]�TXHU\�UHVWULFWLRQ

)LOWHU�RSWLRQV

HYDOXH FXW�RII
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gi|19527038|ref|NP_598579.1|(NM_133818) expressed sequence...135 9e-32 

7R�(QWUH]
6LJQLILFDQFH�OHYHO

%LW�6FRUH
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5HGXQGDQW�VHTXHQFHV

*DS

)LOWHUHG�ORZ�FRPSOH[LW\�UHJLRQ

&RQVHUYDWLYH�VXEVWLWXWLRQV
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Protein (nonredundant)
nr         Non-redundant GenBank CDS translations

PDB+SwissProt+SPupdate+PIR
swissprot Non-redundant SwissProt sequences
pdb PDB protein sequences

Nucleotide (NOT nonredundant)

nr(nt)   GenBank+EMBL+DDBJ+PDB sequences
dbest Expressed Sequence Tags (EST Division)
htgs High-Throughput Genome Sequences

(HTG Division)
chromosome NC_ RefSeqs

(QWUH]�3URWHLQV�

LQFOXGHV�VZLVVSURW DQG�3'%

(QWUH]�1XFOHRWLGHV�

ZLWKRXW�EXON�GLYLVLRQ�VHTXHQFHV

+LJKHU�*HQRPHV

1RWH��PRXVH�:*6�QRW�KHUH�
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0HJDEODVW��VDPH�VSHFLHV�FRPSDULVRQV
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>gi|4506264|ref|NM_000963.1| Homo sapiens prostaglandin-endoperoxide
CAATTGTCATACGACTTGCAGTGAGCGTCAGGAGCACGTCCAGGAACTCCTCAGCAGCGCCTCCTTC
TCCACAGCCAGACGCCCTCAGACAGCAAAGCCTACCCCCGCGCCGCGCCCTGCCCGCCGCTCGGATGC
GCCCGCGCCCTGCTGCTGTGCGCGGTCCTGGCGCTCAGCCATACAGCAAATCCTTGCTGTTCCCACCC
GTCAAAACCGAGGTGTATGTATGAGTGTGGGATTTGACCAGTATAAGTGCGATTGTACCCGGACAGGA
CTATGGAGAAAACTGCTCAACACCGGAATTTTTGACAAGAATAAAATTATTTCTGAAACCCACTCCAA
ACAGTGCACTACATACTTACCCACTTCAAGGGATTTTGGAACGTTGTGAATAACATTCCCTTCCTTCG
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*UDSKLFDO�9LHZ

6HTXHQFH�'RZQORDG

+XPDQ�PRXVH�KRPRORJ\

(YLGHQFH�YLHZHU

PRGHO�PDNHU(67�8QL*HQH�$OLJQPHQWV

%/$67�+LWV�RQ�0*6&Y�

*HQH�$QQRWDWLRQV

/RFXV/LQN
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1RW�\HW�LQ�(QWUH]
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Links:
pm PubMed

mv MapViewer

sv Sequence Viewer

ev Evidence Viewer

BL BLASTLink
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(67�8QL*HQH�$OLJQPHQWV

5HI6HT�&RQWLJ

*HQH�$QQRWDWLRQV

/RFXV/LQN

*UDSKLFDO�9LHZ

6HTXHQFH�'RZQORDG

+XPDQ�PRXVH�KRPRORJ\

(YLGHQFH�YLHZHU

PRGHO�PDNHU


